Neonatal exposure to propofol affects BDNF but not CaMKII, GAP-43, synaptophysin and tau in the neonatal brain and causes an altered behavioural response to diazepam in the adult mouse brain.
Animal studies have shown that neonatal anaesthesia is associated with acute signs of neurodegeneration and later behavioural changes in adult animals. The anaesthetic effect of propofol is thought to be mediated by γ-amino butyric acid (GABA)(A) receptors. The present study investigated the effects on proteins important for normal neonatal brain development (i.e. BDNF, CaMKII, GAP-43, synaptophysin and tau), and adult spontaneous motor and anxiety-like behaviours in response to diazepam, after neonatal exposure to propofol. Ten-day-old mice were exposed to 0, 10 or 60 mg/kg bodyweight propofol. Neonatal propofol exposure changed the levels of BDNF in the brain, 24h after exposure, but did not alter any of the other proteins. Neonatal propofol exposure significantly changed the adult response to the GABA-mimetic drug diazepam, manifest as no change in spontaneous motor activity and/or reduced sedative effect and an extinguished effect on the reduction of anxiety-like behaviours in an elevated plus maze. Although no adult spontaneous behavioural changes were detected after neonatal propofol exposure, the exposure caused an adult dose-dependent decrease in the response to the GABA-mimetic drug diazepam. These changes may be due to neonatal alterations in BDNF levels.